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COST DETERMINATION IN AIRCRAFT PRODUCTION 


By Newman L. Smith, Manager, 
Inventory Accounting Division, Lockheed 
Aircraft Corp., Burbank, Calif. 


has is a broad subject, entirely too broad to even scratch the 

surface in a limited presentation of this kind. I think the 
best that we can do is to consider some of the major cost problems 
confronting the aircraft industry and what the possible solutions 
to these problems might be. 

As you all know, cost determination or cost accounting is at 
best a very inexact science. Even in old, established industries 
you will find different approaches to cost finding, representing 
the differences of opinion of those engaged in cost work and the 
differences in the desires of the various managements. This latter 
is a rather important factor. 


Position of Aircraft Industry with Respect to Costs 

Within the last year or so, I have had the opportunity of mak- 
ing two trips around the country and have visited many of the 
large aircraft plants. It would appear to me, from observations 
made on these trips, that the matter of cost determination has 
fallen far behind the wonderful strides made in aircraft produc- 
tion. I would like to venture the opinion that as of today very few 
manufacturers of aircraft know what their true costs are, and, 
consequently, are unable to exercise any fine degree of control over 
costs. Many aircraft cost men will probably rise up in wrath at 
this statement ; nevertheless, I honestly believe it to be true. I can 
recall one of the top men in the Army Air Forces Auditing Staff 
saying eighteen months ago that one of the largest aircraft com- 
panies had developed a fine cost system and knew exactly what 
every part of an airplane cost. Frankly, I was envious of that com- 
pany and of their cost personnel, because we were having a very 
rough time in attempting to accomplish this for what was then the 
Vega Aircraft Corporation. It so happens, however, that a few 
months later this company, with the reported fine cost system, had 
to ship to another company thousands of parts in order to get that 
company started on a production program for the same airplane. 
Months rolled by without the receiving company being billed for 
these parts, even though the billings were to be made on a cost- 
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plus-a-fixed-fee basis. Inquiries were always put off with the 
statement that the bills would be forthcoming shortly. Finally, it 
was admitted that they were having difficulty in determining the 
cost of the parts shipped, and, at the present time, it looks as 
though the Army Air Force will cancel the original deal and 
furnish the material GFE. Now I am not saying these things in 
the spirit of criticism, because there are many forces at play creat- 
ing problems which to me are unsolvable within a short period 
of time. These problems, in my opinion, have made the determina- 
tion of costs in the aircraft industry a truly difficult task. Let’s 
take a look at some of them. 


Growth of the Industry 


Problem one, I feel, results from the spectacular growth of the 
aircraft industry within a relatively few years. To see just what 
this implies, we will make a comparison. Most of us, I believe, 
have come to look upon the gigantic automobile industry as com- 
posed of fine, well-integrated, smooth-running organizations, who 
know what the product costs and have controlled costs within very 
fine tolerances, Competition has been the lifeblood of these indus- 
tries, and only those companies which have been able to produce a 
quality product at a lower cost than competition have survived. 
Now these examples of really smooth-functioning organizations 
did not get that way over night, nor did they get that way within 
the period of four or five years in which the aircraft industry 
has evolved from a “peanut stand” business where the owner 
was the designer, purchasing agent, works manager, treasurer, 
sales manager, etc., to one of the leading industries in the coun- 
try. On one of my trips back East, I was in the main adminis- 
tration building of one of the big three in the automobile industry. 
I was greatly impressed with the utter absence of confusion and 
hustle and bustle throughout that entire large building housing 
thousands of employees, this despite the fact that the company 
had converted its entire facilities from the manufacti:re of peace- 
time products to wartime products such as guns, taiks, air- 
craft engines, etc. 

I commented on this fact to the Director of Industrial Account- 
ing of that organization. His reply, which I felt was very much 
to the point, was, “The people in the aircraft industry are undoubt- 
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edly going through the same stage of confusion, ‘not know how’, 
and turmoil that we were going through when I came to this or- 
ganization in 1917, at which time we were building World War I 
war products for the United States Government. It took us 
many years after the war to build up and develop the type of 
organization you have just commented on.” 

In other words, the growth of the automotive industry followed 
the natural laws of supply and demand during the period from 
1910 to 1925, and during these fifteen years the many problems 
of material control, cost control, production control, and of tooling 
and engineering, which developed with the gradual expansion 
of the industry, were solved as the need arose. If we take the 
comparable period in the aircraft industry from 1927 to 1943, 
we find that the growth for the first twelve years—that is up to 
1939—was very small, and it was not until the outbreak of the 
European War that the need for additional aircraft manufac- 
turing facilities in this country was realized. I believe that never 
before in the history of industrial development has an expansion 
program taken place to compare with the forced expansion of the 
aircraft industry during the last four years. Almost insurmount- 
able problems of engineering, tooling, production, organization, 
and personnel were bound to result. 

It should be apparent, I believe, to all of us in the accounting 
and cost accounting profession that to develop accurate cost deter- 
mination under the problems created by record breaking, forced 
expansion is nigh impossible. Mass production in the aircraft 
industry came into being over night with the war. With mass 
production came the demand for an ever-expanding output of air- 
planes, regardless of cost. The primary concern of all aircraft 
managements was how to get the airplanes out of the factory. 
How it was done did not matter as long as they performed accord- 
ing to specifications. 

Design Changes 

I believe the second problem having a direct bearing on cost 
determination is the design changes which have been forced upon 
aircraft manufacturers by the war. As our ships got into actual 
combat duty, and as the tempo of the war increased, it was neces- 
sary to make many and frequent changes in design in order to 
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keep our fighting and bombing planes equal or superior to those 
of our enemies. Also, as the type of air warfare being waged 
changed, our aircraft had to be changed to meet these new con- 
ditions. When England was being almost bombed out of existence 
in 1940, the need was for fast fighting ships. After that, the 
complexion of air warfare changed to that of short-range bomb- 
ing raids on the part of the United Nations. Then came the need 
for four-engine bombers with greater bomb loads, greater cruising 
ranges, and higher flying ceilings. In recent months, we have 
seen the necessity for long-range fighting ships to convoy the 
long-range bombers, because of the fighter opposition being en- 
countered. Today we are witnessing the development of aircraft 
with much heavier firepower in the form of 75MM cannons, and, 
perhaps, rocket guns, as well as the development of jet propulsion 
airplanes and stratosphere bombers with ranges, ceilings, and 
bomb capacities that will make our present bombers look ineffective 
by comparison. 

Now, all of this has made for a continuous stream of engineer- 
ing changes, which mean material changes, production changes, 
tooling changes, etc., and many of these changes were made retro- 
active down the assembly lines and even to parts and subassemblies 
_ which had already been manufactured. During a recent two- 
month period, one bomber model alone had 1,746 such changes, 
or an average of approximately 33 per production day. I think 
you will agree with me that cost determination under such condi- 
tions is a ticklish proposition. 

Production Techniques 

I mentioned before that mass production came into being in 
the aircraft industry over night. Prior to the advent of mass 
production, aircraft was practically a hand-fashioned, custom- 
built product. Obviously, the production methods necessary to 
build two thousand airplanes a year are not the methods which 
can turn out two thousand or more a week. Nor was it possible 
to transfer to the aircraft industry in their entirety the mass 
production methods of other industries. Consequently, during 
these few short years of terrific expansion, production processes 
and production methods have been undergoing one change after 
another, and they are still going on today. 
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Plant layouts which were considered adequate at the start were 
later found to be wanting, with the consequent result of con- 
tinual alteration in factory work areas, the shifting and relocating 
of assembly lines, fabrication shop processes and tooling jigs and 
fixtures. This is problem number three having a direct bearing 
on cost determination. 


Untrained Personnel 


To my way of thinking, problem four resulting from this ex- 
pansion was the necessity of hiring thousands upon thousands 
of untrained workers, both supervisory and non-supervisory. 
In certain parts of the country, particularly on the Pacific Coast, 
the only reservoir of manpower was the farms and small towns, 
with the exception of those people who were drawn from the 
industrial Middlewest and East. Most of these people had never 
seen a factory before and were not factory-conscious. All of you 
know that it takes a certain amount of paperwork to properly run 
a large industrial enterprise, but to these people untrained in 
factory ways, paperwork was something which somebody said 
should be done and nobody cared particularly how it was done, 
or whether it was done at all. The cry was, “Get the airplanes 
out, to hell with the paperwork.” Parts and material charged to 
one job were robbed and used on another job. Time consumed 
on a job was charged to some other job, because the necessary 

‘shop orders were not available, and so forth. I can recall a visit 
from a neighbor of mine one night some months ago, during which 
he took great delight in telling me how he, a dispatcher in an air- 
craft factory, obtained materials and costly parts without a prop- 
erly signed requisition. 

Another case comes to mind. During a recent internal audit, 
a storekeeper was rather concerned about the presence of auditors 
checking his stock. He finally screwed up enough courage to ask 
the auditor just how much of an error he was permitted in his 
store’s records. Was the five or ten per cent plus or minuS which 
he had heard so much about in the aircraft business satisfactory, 
insofar as records were concerned? These stories which, believe 
it or not, are true could be multiplied many-fold, but I believe 
that you get the point that cost determination without the neces- 
sary paperwork is quite a problem. 
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Trend Toward Stabilization Within the Industry 


The foregoing are all general problems and were presented in 
order to give a brief idea of what the controller, the chief account- 
ant, or the cost accountant of an aircraft company is confronted 
with in attempting to develop and install an accurate cost finding 
system. In addition, all accountants have been confronted, dur- 
ing the war period, with the lessening in importance of the financial 
executive in management councils. I believe this is always true 
in times of good business. 

Now, the solutions to the general problems relating to the air- 
craft industry which I have outlined appear to be in the making. 
The expansion period is about over. In the month of December, 
the aircraft companies of this country produced approximately 
9,000 aircraft; very few new plants are being built, nor are exist- 
ing plants being materially expanded. Design changes are still 
being made, but with less frequency, and there is now an attempt 
on the part of the various military services to freeze designs on 
current models and to incorporate any new designs in new models 
which will roll off the assembly lines in later months. With the 
end of expansion in sight and with the stoppage or the slowing 
down of the design changes will come a greater degree of stability 
in production techniques. Personnel is gradually becoming trained 
in factory ways and methods, and the rapidity of personnel turn- 
over is diminishing. Moreover, the procurement agencies of the 
armed services have completed their programs well into 1946, and 
where contracts are being negotiated for production two years 
hence, production planning of a more constructive and permanent 
nature can be done by the manufacturer. Also, the military 
services are now concentrating production on certain essential 
airplane models. All of these things are tending toward a small 
degree of standardization and stabilization within the industry. 
Cost Determination vs. Cost Control 

Before discussing some of the specific problems of aircraft 
cost determination, it might be advisable to determine just what is 
meant by cost determination. From various things I have read 
and listened to, it seems to me there is some confusion existing 
in peoples’ minds as to just what is cost determination, and what 
is cost control. People often refer to cost control when they 
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actually mean a cost finding or cost accounting system. In my 
opinion, there is a distinct difference between the two, just as 
there is a distinct difference between a material record system 
and inventory control, and a scheduling or a shop loading system 
and production control. You may have the finest, most accurate 
cost accounting system or material record system without any 
cost control or material control whatsoever. Control of any func- 
tion comes into the picture only when some one with intelligence 
and vision plans and regulates that function. 

Moreover, it seems to me that there is considerable difference 
in what people mean by cost control, and it might be in order for 
us to look into this for a moment or so. To my way of thinking, 
there are two ways in which to control costs: 


(1) The over-all managerial control of costs as recorded dol- 
larwise on the books of account, and, 

(2) The detail control of costs from an operating or shop 
standpoint based on production data and not in any way 
converted into dollars. Such data is stated in terms of 
physical units, like pounds, feet, men, etc. 


In some concerns the recording of costs, both dollarwise and 
operationalwise for control purposes, is accomplished through 
the cost accounting system, while in other concerns the two func- 
tions are split between accounting and the factory. I am one 
that believes the system for controlling detail operational costs 
should be established where the labor, material, and equipment 
are being consumed and utilized. To me “cost determination” is 
the accurate recording of the cost of the product or products 
being manufactured so that the product may be correctly priced 
from a sales point, and work-in-process inventories, finished 
goods inventories, and cost of goods sold may be correctly valued, 
thus reflecting a true balance sheet and profit and loss position, 
and to bring to management’s attention the variances between 
actual costs and predetermined or budgeted costs, so that costs 
can be controlled. 


Aircraft Manufacturing and Standards 


I think we all agree that the simplest and most economical cost _ 
determination system, and the system which provides current 
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rather than historical costs, is one based on sound standards; 

however, it is my feeling that there are certain prerequisites to 

the successful establishment of standards as a basis of costs. 
These are: 


(1) An accurate bill of material 

(2) A fair degree of standardization of manufacturing pro- 
cesses 

(3) Accurate routing and operation sheets 

(4) The ability to set sound standards and maintain them 
currently 


And last, and probably one of the most important, is that the 
exception must be the exception and not the rule, as standard 


costing is founded on the principle of exceptions. To my knowl- | 


edge, practically none of these prerequisites, to the extent neces- 
sary, are in existence in the aircraft industry today. And these 
conditions do not exist because the industry is not striving toward 
_ these ends but because of the reasons outlined previously under 
the four general problems confronting aircraft manufacturers, 
which, as stated, were more or less beyond the control of the 
individual companies. 

Take for instance the bill of material. Because of the rapid 
changes in designs and manufacturing processes, it has been ex- 
tremely difficult to translate an engineering bill of material into 
a usage bill of material, and, as far as we are concerned from a 
cost standpoint it is a usage bill of material which must be used 
in costing a product on a standard basis. There are some ten 
thousand items of raw materials, purchased and standard parts, 
not including small items such a rivets, etc., which comprise the 
bill of material of Lockheed’s twin-engine bomber, and some 
twelve thousand such items on the four-engine bomber. The 
changes which actually affect the bill of material have been run- 
ning between two hundred to five hundred per week on each 
model. 

As to a fair degree of standardization in manufacturing proe- 
esses and the establishment of accurate routing and operation 
sheets, I believe they are improbable of achievement under the 
fast-moving and ever-changing manufacturing conditions in the 
aircraft industry, and this can also be said about the ability to 
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set sound standards and to maintain them currently. However, 
if it were possible to establish sound standards, it is undoubtedly 
true that the exception would be the rule rather than the excep- 
tion, and an enormous and quite impossible task would be created 
in attempting to analyze and account for the exceptions or vari- 
ances. In other words, we would have nothing but variances. 

Lately, I have been hearing, and undoubtedly you have too, a 
great deal about bench standards, crude standards, synthetic 
standards, ersatz standards, etc. I am not exactly sure just what 
such standards are, but if I understand correctly what has been 
told to me by the proponents of such standards, these standards 
are not set by the well-established time study methods but are 
someone’s judgment of the time required to do a job. I can see 
the possibility of using synthetic standards, when sound standards 
cannot be established, as a bogey or goal to shoot for and on which 
the efficiency or inefficiency of a department’s operations or its 
percentage of accomplishment might be gauged to a certain extent, 
but I am wary of using this type of standard for product costing. 
I can also see that in an old, established industry with standardized 
processes and with industrial engineers or time study men of long 
experience reasonably accurate standards could be established 
by the method outlined above and without the aid of a stop watch 
on each and every operation performed on a given job. But I 
seriously question that the aircraft industry has sufficient men 
of the caliber necessary to set these synthetic standards with any 
degree of accuracy whatsoever, especially in view of the lack of 
job standardization in the industry. However, I am still open 
to conviction on the use of synthetic standards for costing pur- 
poses in place of soundly established standards. There is one 
thing of which I am quite certain and that is that synthetic stand- 
ards of this kind could never be used as the basis for any kind of 
a wage incentive or bonus plan. 

While we are on the subject of standards, I would like to 
quote from a recent address given by Oscar N. Lindahl, Financial 
Vice President of the Carnegie-Illinois Steel Company, in which 
he said: 

In many lines of business, in fact, standard costs with an 
analysis of variances from standards are best for operating 
officials in establishing controls. These variances are analyzed 
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as to price, yield, usage, etc. Such analyses should be of in- 
estimable value to those responsible for manufacturing costs, 
but if no analysis or follow-up is made, or if the standards 
used are not accurate, we might just as well quit using 
standard costs. 


I have also been told, although I cannot vouch for its authen- 
ticity, that one of the old-line companies which had used bench 
standards with a high degree of success for many years was forced 
to discontinue these standards when they converted one of their 
large plants from regular peacetime production to a wartime 
product. 


If Not Standards—W hat? 


You can readily see from the foregoing comments that it is 
my candid conviction that standard costs are not possible of attain- 
ment in the aircraft industry for some time to come, and probably 
not until the industry rebounds from the unsettled conditions 
which will inevitably result on the termination of the war. If 
this is true, how are we going to cost our product, or are we going 
to cost our product at all? Certainly the accumulation of actual 
job costs by parts, subassemblies, and assemblies in the aircraft 
industry is a backbreaking and costly job, but it can be done. The 


- only other method, and a method which is used by a number of 


companies in the industry, is to collect contract costs or lot costs 
within the contract ; however, we know from past experience that 
such costs are not very accurate, because in the urgency of the 
production program, costs between lots and even between con- 
tracts can become very greatly distorted. This is the present 
picture as I see it—standard costs impossible of attainment, actual 
job costs burdensome and costly, lot or contract costs open to 
gross distortion. 

And another thing, insofar as the need for accurate cost deter- 
mination is concerned, which today is very noticeable by its 
absence, is the lack of the profit incentive under highly competi- 
tive conditions. The Government is the only customer of the 
aircraft industry and will continue to be as long as the war lasts. 
A majority of the contracts are on a cost-plus-a-fixed-fee basis, 
and what profits can be made on fixed-price contracts are subject 
to high rates of taxation and to renegotiation. Many people, I 
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am sure, take the attitude that cost by contracts, or lots within 
contracts, is all that is necessary, and it does not make a great deal 
of difference if costs are distorted between one contract as against 
another, because there is only one customer footing the bill. But 
to me this is a short-sighted policy, providing the manufacturer 
intends to remain in business after the war. Certainly no one 
can kid himself into believing that just as soon as the war stops 
and commercial aircraft business begins that he can immediately 
install and operate a sound cost determination system and effec- 
tively control the costs of doing business. Moreover, the lack 
of a cost determination system and cost control of some kind 
or other, regardless of how inaccurate it may be, certainly breeds 
waste and inefficiency. I believe that this point was very clearly 
made by Mr. Howell in his article in the N. A. C. A. Bulletin for 
December 15, 1943. 

I believe with Mr. Howell that now is the time, despite current 
obstacles, to set into motion wheels for establishing a sound cost 
determination system. Accordingly, for the remainder of this 
paper I am going to try to outline my ideas, and the ideas of some 
of the people I have been associated with, of the nucelus of such 
a system. As you probably surmise from my previous remarks, 
the system will be based principally on standard costs. 


Phases of an Aircraft Business 
As I see it, there are four distinct phases of an aircraft busi- 
ness, excluding over-all administrative, selling, and financial func- 

1. Engineering—The conception and design of an airplane 
and the construction of a mockup. 

2. Tooling—The design and manufacture of project tools for 
airplane production. 

3. Production—The manufacture of the airplane and replace- 
ment of spare parts. 

4. Service and Repairs—The repair and servicing of the air- 
plane after it has been sold. 

Under normal conditions these phases follow each other in the 
sequence enumerated above; however, they overlap to some ex- 
tent. 
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No uniform costing system can be devised to cover all four 
phases of the aircraft business as each phase, we believe, has its 
distinct problems, and different approaches are required. Accord- 
ingly, each phase will be dealt with separately, keeping in mind 
that costing by the principle of exceptions will be used wherever 
practical. 

How to Cost Engineering 

Direct labor—Standards on which to apply the principle of ex- 
ceptions are neither practical nor possible in relation to creative 
work. Therefore, for costing purposes, direct engineering labor 
should be accumulated on an actual basis for each engineering 
project. For engineering control purposes, the hours spent should 
be recorded by engineering breakdown on a multiple job card made 
out daily by the employee. 

Direct material—Should be charged through material requisi- 
tions to each job on an actual usage basis. 


Overhead—All enginering overhead should be accumulated by 


experimental and project engineering burden centers and applied 
on a direct labor hour basis. 


How to Cost Tooling 

Direct labor—Direct labor is of two classes, design and manu- 
facture. Because tooling is not repetitive, costing should be done 
on an actual job-order cost basis with job cards being made out 
by the workman for every job he does during the day. Both hours 
and dollars should be recorded. Control should be exercised 
through cumulative actual cost of tooling for airplane com- 


| ponents for comparison with the tooling budget for each project. 


Daily control would be aided through time expended reports cov- 
ering tooling departments and sections thereof. 
Direct material—Should be charged through material requisi- 
tions to every tooling job on the basis of actual usage. 
Overhead—Tooling overhead should be accumulated by tool 
design and tool manufacturing burden centers and applied on the 
basis of direct labor hours. 
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How to Cost Production 
Production may be broken down into the four following phases: 
1. Fabrication 
2. Subassembly 
3. Assembly 
4. Flight 

Here the principle of exceptions applies and all costing should 
be done on a standard basis with the variation from standard 
by contract being accounted for as a charge or credit to inven- 
tories, cost of goods sold, or profit and loss. The treatment of 
variance will be discussed a little later. 

Direct labor—Fabrication—I believe the costing unit in fabri- 
cation is the part manufactured, in order accurately to evaluate 
work in process and cost of goods sold. Consequently, standard 
labor costs should be set for all parts manufactured. All fabrica- 
tion departments should be sectionalized or stationized and actual 
time picked up by stations or by part, depending upon informa- 
tion needed. 

Subassembly and assembly—These two phases cover the same 
general function, i.e., the taking of several parts and applying 
labor to form a larger part. These departments should be station- 
ized and standards set for each operation in the station, resulting 
in a station over-all standard time. Actual time will be picked up 
by station. 

Material—All material will be released to production on a stand- 
ard bill of material basis and charged to process at standard 
costs. The inventory will be relieved at inventory prices and the 
variance will be charged or credited to a material price variance 
account by contract. All excess usage should be culled out on a 
material requisition basis and charged to a material usage vari- 
ance account by contract at standard price. 

Overhead—All manufacturing overhead should be accumulated 
for fabrication, subassembly and assembly burden centers and 
should be applied on the basis of direct labor hours. 


Flight—All flight costs should be charged to the flight burden 
center by contract. Costing should be done on a standard cost per 
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flight hour basis with variances charged to a flight variance account 
by contract. 


How to Cost Service and Repairs 


Direct labor—Costs should be accumulated on a job-order basis 
with workman making out a job card entry for each job done. 


Direct material—Should be charged through material requisi- 
tions to each job on the basis of actual material usage. 


Overhead—All overhead will be accumulated to the service and 
repairs burden center and will be applied on a direct labor hour 
basis. 

How to Dispose of Variances 

The treatment of variances has always been the subject of much 
heated discussion. There appears to be two schools of thought 
among accountants, and they represent practically opposite view- 
points. One group contends that standard costs are “true costs” 
and that variance from standard, if a debit balance, is not a cost 
of the product but a cost of waste or inefficiency and as such is 
a proper charge to profit or loss in the period incurred. The other 
group takes the stand that the only “true cost” is the actual cost 
and variances therefore should be restored to the cost of the 
product. 

We could probably argue this point indefinitely. Therefore, I 
would like to contend arbitrarily that under normal productive 
conditions all variances arising from waste, inefficiency, or idle 
plant capacity should be closed to profit or loss, as incurred, not 
recognizing such costs as applicable to the cost of the product. All 
price variances should be subject to special accounting treatment 
indicated by an analysis of the conditions in respect thereto, and 
such variances may be either restored to inventories and cost of 
goods sold, or written off directly to profit or loss. 

You will note that I said “under normal productive conditions” 
because we do not yet know what normal conditions are in air- 


’ eraft production. You in the aircraft business have all heard of 


the “learning curve.” Up until recently it was contended that 
the productive hours per ship followed an approximate 70° curve 
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from the first to the 250th ship, at which point the productive 
hours leveled off and remained fairly constant. In other words, 
it took approximately 250 ships worth of production before all 
of the bugs were ironed out of the fabrication processes and as- 
sembly lines and production could be considered on an efficient 
basis. 

Now, if this were true and actually represented a chronic, irre- 
movable condition inherent in the manufacture of aircraft, the 
theory of the treatment of variances, as expounded above, would 
not hold water, as costs would be greatly distorted during the 
early stages of production. Accordingly, under these conditions 
I would favor a careful calculation of these so-called “starting 
load” costs or pre-normal production costs and the accumulation 
of such costs in inventory values to be written off to cost of sales 
prorata on each ship as it is delivered. Once the normal produc- 
tion stage is reached, the variances resulting from waste and in- 
efficiency should go to profit and loss as incurred.. 

However, from our own experience and the experience of almost 
every other aircraft manufacturer, as evidenced by figures recently 
released, the old standby learning curve is about to become as ex- 
tinct as the “dodo” bird. Figures show that productive hours per 
ship continue to decline after the 250th ship, after the 1oooth ship, 
and even after the 3000th ship, and so far there has been no indi- 
cation of a leveling off process. Of course, this declining cost is due 
to improved manufacturing process, better organization, and the 
improvement in the efficiency of workers. I remember being told 
that the manhours on a bombing plane then in production were 
approaching the leveling-off point and that no further reduction 
of any size could be expected. This was over a year ago, and 
yet today practically the same plane is being produced in less 
than half the manhours forecast as the irreducible minimum 
and the trend is still downward. Just one more reason why the 
utilization of standard costs at the present time in the aircraft 
industry is impractical. Therefore I feel that any definite state- 
ment as to the disposition of variances is meaningless, and the 
ultimate treatment will rest upon the answer to actual operating 
conditions in the industry a few years hence. 
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Operational Control Information Derived From System 
1. Engineering: 

(a) Actual engineering direct labor hours by project 
by engineering breakdown for comparison with 
budgeted hours. 

' (b) Actual total engineering costs by project for com- 
parison with budgeted total costs. 


2. Tooling: 

(a) Actual tool design direct labor hours and costs 
by tool design sections, by tool and by project 
for comparison with budgeted hours and costs. 

(b) Actual tool manufacture direct labor hours and 
costs by tool and by project for comparison with 
budgeted hours and costs. 

(c) Actual total tool design and manufacture costs by 

project compared with budgeted total costs. 
3. Production: 
(a) Daily or weekly percentage of accomplishment by 
department and work area. 
(b) Daily or weekly breakdown of off-standard costs. 
(c) Total project production hours and costs for com- 
parison with budgeted hours and costs. 
_ 4. Service and Repairs: 
(a) Actual total costs by job for comparison with 
sales value of job. 


Prospects for the Aircraft Industry 


I suppose that any paper of this kind would be incomplete 
without an expression of opinion as to the future of the aircraft 
industry. I, for one, believe that we are in the aircraft phase of 
the mechanical age in history. Possibilities appear almost limitless 
with safe and sound heliocopters for individual use, with giant 
passenger and cargo transports on the drawing boards and in 
production, with propellerless airplanes already flown and tested 
and with many other secret developments which will undoubtedly 
come out of this war. I think it is just as probable that you and 
I, with two or three weeks’ vacation, will be able to get on @ 


| 
q 
| 
| 
630 


roject 


February 15, 1944 N.A.C.A. Bulletin 


transport in Los Angeles and spend our vacation in China, India, 
or Australia, and probably at no more cost than if we used the 
present methods of transportation. Certainly, businessmen will 
not take trains to go from the West Coast to the East Coast, con- - 
suming three or four days in travel, when they will be able to make 
the same trip by air in ten hours or less. Naturally, I think that 
the first year or two after the war are going to be very serious 
years in the aircraft industry, and it probably will be necessary 
for some measures to be taken to tide the aircraft companies over 
this period. Once the glut of warplanes is removed, however, I 
can picture nothing short of an ever-expanding aircraft industry 
for many years to come. 

We may not be flying in the same type of airplane that we know 
today, but we will travel by air. Don’t forget Jules Verne’s 
“Twenty Thousand Leagues Under the Sea.” Maybe this Buck 
Rogers stuff is not as fantastic as it seems. 
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HURRAY! 


We Are Going Back to 


CHICAGO 


By Train, By Boat, By Bus, By Air 
When June Rolls ‘Round They'll All Be There 


at the 


|25™ International Cost | 


Conference 


June 25, 26, 27, 28, 1944 
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PALMER HOUSE | 
“CHICAGO | 
| YOUR RESERVATIONS EARLY! 


